As a certifying body for occupational health nurses in the United States and Canada, the American Board for Occupational Health Nurses, Inc. (ABDHN) must ensure its certification examinations validly reflect current occupational health nurse practice. This report presents information from the ABOHN 2004 practice analysis. The study's primary purpose was to analyze areas of knowledge, skill, and ability for occupational health nurses as reflected by the tasks they perform to guide refinement of ABOHN's certification examinations. A valid and reliable survey instrument, containing demographic and jobrelated questions and 172 task statements was developed. A total of 5,586 surveys (4,921 Web· based and 665 paper) were made available to occupational health nurses throughout the United States and Canada. The usable response rate was 23.5 % (N =1,223).Decision rules were used to determine which survey tasks were appropriate for inclusion in Certified Occupational Health Nurse
(COHN) and Certified Occupational Health Nurse Specialist (COHN·S) certification examination blueprints. The revised blueprints were used to develop new examinations. Study data also validated the existing ABDHN Case Management (CM) specialty examination blueprint, and verified occupational health nurse roles and responsibilities related to safety programs. Based on analysis of the safety-related items,ABOHN in collaboration with the Board of Certified Safety Professionals, has created a safety management credential (SM) and associated examination that certified occupational health nurses may use to verify their safety role proficiency. O ccupational health nursing is a unique specialty focused on promoting, protecting, restoring, and maintaining workers' health within the conte xt of a safe and healthful work environment (Dirksen, 200 1) . Occupational health nurses must have comm and of diverse subject matter and the accompanying skills to provide occupational health services to worker s in varied settings. Certificati on provides occupational health nurses the mechani sm to demon strate expertise in specialty practice and affords consumers reasonable assurance that the certificate holder meets a specified standard of proficiency. The value and benefits of nursing specialty certification continue to be demonstrated (American Association of Critical Care Nurses, 2002; Gilbert, 2004) .
The American Board for Occupational Health Nurses, Inc. (ABOHN) was created in 1972, primarily to develop a certification program for occupational health nurses to demonstrate proficiency in specialty practice. ABOHN is the sole certifying body for occupational health nurses in the United States and, since its inception, has awarded certification to more than 12,000 occupational health nurses in the United States and Canada. ABOHN certification is obtained though a combination of practice experience, continuing education, and acceptable examination performance. At the present time, ABOHN offers four nursing specialty certifications: • Certified Occupational Health Nurse (COHN). • Certified Occupational Health Nurse Specialist (COHN-S).
• Case Management (CM). • Safety Management (SM).
Two of the certifications, COHN and COHN-S, are considered core credentials. The CM and SM certifications are sub-specialty credentials requiring possession of one of the core credentials.
ABOHN ensures that certification examinations validly reflect current occupational health nurse practice. A thorough analysis of the work performed by occupational health nurses is the primary method to ensure examination validity. The term practice analysis is used to describe this study, but other equally appropriate terms could be used, such as job analysis or role delineation. Practice analysis is a contemporary term suggesting that the focus of this study is broader than a single task, and therefore provides the most appropriate description of the current study. ABOHN conducted four job analyses in 1983, 1990, 1994, and 2000 .
The quality of ABOHN's credentialing process is currently validated by two national accreditation organizations, the American Board of Nursing Specialties (ABNS), and the National Commission for Certifying Agencies (NCCA), which is part of the National Organization for Competency Assurance (NOCA). The ABNS and the NCCA have accredited ABOHN's COHN, COHN-S, and CM examinations. After ABOHN's newly created SM certification examination has generated the requisite information to meet accreditation criteria, an accreditation application will be submitted.
PURPOSE
The primary purpose of this study was to identify the roles and responsibilities of certified (COHNs and COHN-Ss) and non-certified occupational health nurses working in various settings. The study is an analysis of occupational health nurses' knowledge, skills, and abilities as reflected by the tasks they perform. The specific goals of the study were to: • Guide refinement of ABOHN's existing COHN and COHN-S examinations.
• Validate the existing CM examination blueprint, which was based on the results of a 1999 logical job analysis. A logical job analysis generally involves a literature review and a panel of experts who develop a list of activity statements representative of the practice. However, because it does not include a survey of job incumbents, the content-based evidence is not as strong as the job analysis process described in the present study. • Verify occupational health nurse roles and responsibilities in safety programs to continue collaboration with the Board of Certified Safety Professionals (BCSP) to establish an occupational health nurse safety certification.
METHODOLOGY
The research firm, Applied Measurement Professionals, Inc. (AMP), was chosen through a competitive bidding process to design and conduct the study. The ABOHN Board of Directors appointed a Practice Analysis Advisory Committee (AC) to identify occupational health nursing responsibilities and develop examination specifications. The ABOHN Board selected AC members from a list of nurses who had demonstrated expertise in their respective areas of specialization, reflected the diversity of occupational health nurse practice domains, and represented all regions of the United States.
Instrument Development
The AC developed a survey task list that included job information from: • A contemporary occupational health nursing literature review.
• The American Association of Occupational Heath Nurses' (AAOHN) Core Competencies. • Structured telephone interviews with occupational health nurses from across the country. • A review of the previous ABOHN survey.
• 24 task statements provided by BCSP from its recent practice analysis.
In addition to demographic and job-related questions, a total of 172 task statements were included in the survey. The committee discussed the advantages and disadvantages of various rating scales to examine occupational health nurse tasks and activities, and decided to use both a frequency scale and a significance scale, discussed in the Tasks Rating section in this article.
After the first AC meeting, all survey components (demographics, rating scales, and tasks) were combined into a Web-based draft survey instrument. As a pilot test, the draft survey was completed by AC members and other individual content experts. Following a review of the pilot test comments by the AC chairperson and several committee members, the final survey instrument was prepared and approved for use.
Instrument Validity and Reliability
A strong indication of the survey instrument's content validity was provided by the overwhelming support of the survey respondents. Specifically,99.8% of the respondents reported the survey at least adequately addressed occupational health nurse responsibilities providing clear validity evidence. Instrument reliability was demonstrated through computation of both coefficient alpha and intra-class correlation coefficients. All rating scales demonstrated acceptable reliability. Coefficient alpha estimates the extent to which each scale "hangs together," and was used to as- sess task reliability. High alpha reliability values usually indicate that the scale represents a consistent collection of tasks. However, intra-class reliability estimates are more important because they indicate the degree to which raters agree on an item's significance. The reliability estimates for the items (tasks) and the raters (respondents) for both the significance and the frequency scales were within an acceptable range (.93 to .99). These data suggest that the tasks tended to define a homogeneous domain (e.g., occupational health nursing) and the raters tended to agree on which tasks were most significant.
Sample
To gather the most complete picture of occupational health nurse practice, AC members determined that the sample should include both certified and non-certified occupational health nurses. The AC decided to invite potential participants to take part in the Web-based survey via e-mail invitations. To increase the potential number of participants, ABOHN sent notices to their certificate holders requesting updated e-mail addresses prior to distribution of the recruitment invitations. ABOHN provided AMP with names and e-mail addresses of potential study participants from the AAOHN membership list and the updated ABOHN database. For those without e-mail addresses, ABOHN provided AMP with names and mailing addresses for paper survey distribution.
RESULTS
A total of 5,586 surveys were made available to occupational health nurses throughout the United States and Canada. E-mail messages were sent to 4,921 individuals, (2,076 certified occupational health nurses and 2,845 non-certified occupational health nurses) inviting them to access a Web-based link to the survey. Paper surveys were sent to 665 certified occupational health nurses who lacked e-mail addresses. After counting individuals with undeliverable e-mails or regular addresses (n = 378), 5,208 potential respondents remained. A total of 1,389 surveys (237 paper surveys, and 1,152 Web surveys) were returned, producing an initial response rate of 26%. Of the 1,389 respondents who accessed the surveyor returned a paper survey, 156 surveys were not used because there were either no responses to any questions, or no responses to at least half of each survey scale. To the extent possible (i.e., unusable responses that provided some demographic responses), the characteristics of the usable and unusable respondents were compared, and found to be similar. The adjusted usable response rate was 23.5%
Because the sample consisted of certified (n =794) and non-certified (n = 429) occupational health nurses, for purposes of analysis respondents were first classified by certification status. Non-certified occupational health nurses were divided into groups by their highest level of education, because this would determine for which certification the occupational health nurse would be eligible if certification were sought. Non-certified respondents with a diploma or associate degree were defined as COHN-Types. Those with a baccalaureate, master's, or doctorate were defined as COHN-S-Types. Respondents with a COHN (11.29%) or COHN/CM (2.86%) certification were considered COHN-Types. Those with a COHN-S (40.59%) or COHN-S/CM (10.15%) certification were considered COHN-S-Types. The largest group of respondents were COHN-Ss (50.74%), 14.5% were COHNs, and 35.11% of respondents were not certified occupational health nurses.
Demographic and Job Related Variables
Some key participant demographic information is shown in Table 1 . The majority of the study sample were women, White, and older than age 50. Most respondents reported working more than 25 years as registered nurses (RNs), working more than 14 years in the occupational health nurse specialty, and having no supervisory responsibilities. A total of 460 respondents (41%) reported working in organizations with no other occupational health nurses. The largest group of respondents worked in hospitals or medical centers (19.9%). Seventeen per- cent worked in organizations whose primary focus was miscellaneous manufacturing activities or services; 8.6% with primary metals; 8.3% with chemical/allied products; and 7.5% with the federal, state, or local government. The geographic distribution of the respondents was essentially even. The largest representation was from the Northeast (27.7%) and North Central (26.9%) areas of the United States. Approximately 1.76% of the respondents were from Canada or resided in other countries. The number of employees served by the respondents was reported to be 100 or less (9.18%),101 to 500 (18.92%), 501 to 1,000 (18.46%),1,001 to 4,000 (33.33%), and more than 4,000 (20.11 %). The majority (71.90%) provided services to more than 500 employees.
Respondents were queried in relation to other certifications. Most respondents (73.9%) indicated they lacked any certifications other than the ABOHN credential. The Certified Case Manager (CCM) was reported as the most widely held additional certification (n = 101; 8.3%). Eighty participants (6.5%) reported having Nurse Practitioners credentials (NP, APRN), and 21 (1.7%) respondents reported holding Canadian Occupational Health Nursing Certification (COHN [CD.
From a list of II options, respondents were asked to select the job title that most closely matched their job responsibilities. Approximately 37% of COHN-Type respondents indicated working primarily as occupational health nurse clinicians, 18.4% reported working as case managers, 17.8% reported working as occupational health services coordinators, and 17.5% reported working as managers/administrators. The largest group of COHN-S-Type respondents (26%) reported working as managers/administrators, 23% reported working as occupational health nurse clinicians, 14% indicated working as occupational health services coordinators, and 13% selected the case manager. 
Education
Of all respondents, 36.62% reported having a diploma, 31.12% an associate degree, 29.39% a bachelor's degree, 2.71% a master's degree, and .16% a doctorate as their basic degree in nursing education. This data is divided into COHN-Type or COHN-S Type in Figure 1 . Of the COHN-Type respondents, the majority reported an associate degree as their first degree in nursing. For COHN-S-Types, the majority of respondents reported a baccalaureate degree as their first degree in nursing. Overall, most respondents indicated a bachelor's degree was the highest level of education attained (38.47%), followed by master's degree (21.41%), associate degree (18.63%), diploma (17.97%), other (2.13%), and doctorate (1.39%). Figure 2 illustrates the data by certification type. The most frequent response reported by COHN-Types was as associate degree and the most frequent response by COHN-S-Typeswas a baccalaureate degree.
Nursing Roles and Activities
Respondents were asked to indicate the percent of time spent in each of five general role categories. Independent samples testing was used to determine whether time spent in the various roles and activities differed significantly between the COHN-Type and the COHN-S-Type groups. Before performing r-tests to compare the means, Levene's test was used to determine whether the variances between the two groups were equal. The differences between COHN-Types and COHN-S-Types for average percent of time spent in each of five general role categories and the average percent of time spent performing the six specific activities is documented in Table 2 
Hospital-Based Nurses
The largest group of respondents (19.9%) reported working in a hospital or medical center. Hospital-based nurses and non-hospital-based nurses were compared on the average percentage of time spent in each of the five role categories (Direct Care, Manager/Coordinator, Educator/Advisor, Consultant, and Case Manager) and performing six specific activities (Safety, Industrial Hygiene, (Table 3) . Independent samples testing was used to determine whether time spent in various roles and activities was significantly different between the hospital-based and nonhospital-based groups. As noted in Table 3 , the two groups differed significantly in the percent of time they reported spending in all of the roles except Educator/Advisor, and for all of the activities except Safety. Hospital-based nurses reported spending significantly more time than non-hospital-based nurses in the Direct Care and Manager/Coordinator roles, and significantly less time in the Consultant and Case Manager roles. Additionally, hospital-based nurses reported spending significantly less time than non-hospitalbased nurses in Industrial Hygiene, Disaster Preparedness, Travel Health, and Ergonomic activities, and significantly more time in Infection Control activities.
Task Ratings
The primary focus of the data analyses was evaluation of the 172 task statements. Although relative comparisons of the data are appropriate (i.e., when comparing tasks, the task with the higher mean significance rating might be more significant to practice), consideration of the absolute meaning of the two rating scales (i.e., frequency and significance) is more important. The frequency scale ratings were summarized by count and corresponding percentage of respondents selecting each rating. The mean of each of the significance ratings is based on all ratings, and does not indicate any level of performance frequency. Therefore, the mean ratings for the significance scale represent the level of significance judged by the respondents regardless of how often the task may have been performed in practice. The same is true for the frequency scale. Respondents selected the most appropriate fre- quency category regardless of their perception of the task's importance. For the significance scales, nurses were asked, "Regardless of how often you may perform the activity, how significant is it to the practice of occupational health nursing?" Ratings were Extreme (5), Above Average (4), Average (3), Below Average (2), and Minimal (1). The mean significance ratings ranged from 2.01 (provide direct care for families of employees) to 4.72 (assure confidentiality of personal health information). The mean significance rating, calculated across all 172 tasks, was 3.59, with a standard deviation of .4. Table 4 shows the tasks ranked highest in significance (tasks with a mean of 4 or greater) and Table 5 lists the tasks ranked lowest in significance (tasks with a mean of 3 or lower) according to all respondents.
In the frequency scale, the following question was asked, "Considering the past year of your occupational health nursing practice, how often have you performed the activity?" The ratings were Routinely (2), Occasionally (1), and Never (0). Table 6 and Table 7 show the highest and lowest ranked tasks according to frequency. For the tasks listed in Table 6 , at least 90% of the respondents reported performing the task during the prior year. For the tasks in Table 7 , at least 65 % of the respondents reported not performing the task during the prior year.
Case Management
The respondent group of interest for case management task analysis were individuals (n =379) who reported spend-ing more than 25% of their time performing case management functions. Of the 379 individuals, 133 (35.1 %) were COHN-Types and 246 (64.9%) were COHN-S-Types. On average, the percent of time reportedly spent in case management activities was 45.6%. The case management group's gender, racial/ethnic background, age, and nursing experience were similar to the overall respondent group. The task ratings for these 379 respondents were used to assess the appropriateness of the existing ABOHN CM certification examination blueprint. All task statements derived from the 1999 logical job analysis were linked to comparable task statements on the current survey instrument. Decision rules were set to determine the task statements to be retained and those to be eliminated. This process provided support for the continued use of the existing CM examination specifications.
Safety
As previously mentioned, 24 task statements provided to ABOHN by BCSP were included in the study. The respondent group of interest for safety task item analysis consisted of individuals (n = 272) who reported spending more than 25% of their time in safety-related activities. Of the 272, 103 were COHN-Types and 169 were COHN-S-Types. The safety group's gender, racial/ethnic background, age, and nursing experience were similar to the overall respondent group. The safety group's mean significance ratings for the 24 tasks ranged from 4.35 (improving technical competency through continuing profes- Table 7 Lowest Ranking Task Statements According to Frequency Task Percent Reporting Not Performed 
COHN-S Decision Rules and Criteria to Retain Tasks

Decision Rule Criteria to Retain Tasks
Is the task performed in practice? < 70% "0" frequency ratings Isthe task a significant part of practice? Significance rating~3.25 Isthe task significant regardless of certification?
Significance rating> 3 for both groups Isthe task significant for those certified 5 years or less?
Significance rating> 3 for those certified 5 years or less Is the task significant regardless of years practicing as an Significance rating> 3 in allgroups occupational health nurse? Isthe task significant throughout the United States?
Significance rating> 3 in all 5 U.S. regions Isthe task significant for those with and without global Significance rating> 3 in both groups responsibilities? Isthe task significant for major jobtitles?
Significance rating> 3 in all 4 title groups (not other) sional and self-development to increase knowledge and skills) to 3.27 (collaborate with community and outside organizations to foster a mutual understanding of safety and health needs). These findings indicated that the group rated all of the tasks as having greater than average importance. In addition, more than 40% of the respondents reported that they performed all 24 tasks on an occasional or frequent basis.
DISCUSSION
Examination Development
Of particular importance to a national certification examination program are examination specifications that appropriately reflect the responsibilities of all groups who will participate in the certification program. Therefore, it is essential that neither the test specifications nor the resulting examinations include tasks that are not considered to be important responsibilities of potential examinees. The ABOHN AC used decision rules to determine which tasks were appropriate for inclusion in the final examination's content outlines. The decision rules varied slightly for each of the four examinations. Table 8 lists the decision rules for the COHN-S examination.
Application of the COHN and COHN-S examinations decision rules resulted in retention of 132 tasks for the COHN examination and 134 tasks for the COHN-S examination. The AC determined that an examination with 150 multiple-choice items would be sufficient to assess the tasks for both examinations (compared to the prior 200 item examinations). The resultant examination specifications, reflecting four major domains of COHN practice (Clinician, Coordinator, Advisor, and Case Manager) and five major domains of COHN-S practice (Clinician, Manager, Educator, Consultant, and Case Manager) will be used to develop new examination forms. In addition, the present study re-confirmed the previously established CM examination blueprint.
Use of the Safety Management examination decision rules failed to eliminate any of the survey's 24 safety-related task statements. Consequently, the AC determined that examination specifications resulting from BCSP's recent practice analysis could be used as an appropriate assessment of occupational health nurses' safety expertise. Therefore ABOHN, in collaboration with BCSP, developed a safety management certification examination for certified occupational health nurses to measure their safety role proficiency.
Historical Perspective
The 2004 data provided an opportunity for comparison with data from ABOHN job analyses conducted in 1992 to 1994 (Burgel, Wallace, Kemerer, & Garbin, 1997) and in 2000 (Salazar, Kemerer, Amann, & Fabrey, 2002) . The mean age of the current study respondent's (50.79) is slightly higher than reported in prior studies (49.4 in 1992 to 1994 and 47.4 in 2000) . Respondent's education levels have also changed in the past 12 years. In 1992 to 1994, only 17.3% reported earning a BSN as their first nursing degree compared to 29.3% in the current study. In 1992 to 1994, 36.7% reported holding a baccalaureate degree and 17% reported holding a master's degree as their highest degrees. In contrast, in the current study, 38.47% reported holding a baccalaureate degree and 21.4% reported earning a master's degree. In 1992, only .3% reported earning a doctorate and in 2004, 1.39% reported earning a doctorate. Some practice patterns have remained fairly constant across the three studies. For example, in 1992 to 1994, associate degree and diploma nurses reported spending more time (37.5%) in the clinician role than baccalaureate-prepared nurses (31.5%). In 2000,37.6% of associate degree/diploma nurses reported their primary role was that of clinician, while the same was true for only 25.8% of the baccalaureate nurses. In the current study, 31.8% of the COHN-Type group's time was reportedly spent in the ClinicianlDirect Care role compared to 25.3% for the COHN-S-Type group.
The amount of time spent in the management role has also remained constant across studies. In 1992 to 1994, the associate degree and diploma nurses reported spending less time (24.1%) in management than baccalaureate nurses (27.1%). In 2000, the differences were 21.7% for the COHN-Type group and 23.9% for the COHN-S-Type group. In the current study, the COHN-Type group report-ed spending 21.7% of their time in a Manager/Coordinator role compared to 27.7% reported by the COHN-S-Type group. These findings re-confirm the differences between COHN and COHN-S practices and provide continuing support for the two core credentials offered by ABOHN. The COHN examination will continue to focus on the occupational health nurse Clinical/Direct Care role, and the COHN-S examination will remain more focused on the occupational health nurse Manager/Administrator role.
Current Practice
Although evaluation of some data over time (e.g., demographic variables) is fairly easy, comparing the tasks and activities from one study to another is more complicated. The primary obstacle is that different rating scales were used in the various studies (e.g., 4-point scale versus a 5-point significance scale; different methods to determine frequency). In addition, although the activity and task lists contained many similarities, in several cases, the verbiage used to describe the activity was varied. In the current study and the two previous studies, the majority of the activity and task statements in the survey instruments were rated similarly for both COHN and COHN-S groups (Burgel et aI., 1997; Salazar et aI., 2002) .
As a result of the current study, 22 task statements were eliminated from both the COHN and COHN-S examinations. An additional six task statements were eliminated from the COHN examination content, and one additional task statement was eliminated from the COHN-S examination content. The six tasks eliminated from the COHN examination, but retained in the COHN-S examination, reflect professional and management activities: • Serve on professional/community boards. • Conduct informal research. • Incorporate research into practice. • Develop job descriptions for occupational health and safety staff. • Assess organizational culture. • Use fiscal information for planning.
The task statement eliminated from the COHN-S examination but retained in the COHN examination was, "Administer FMLA (Family and Medical Leave Act) program."
Hospital-Based Occupational Health Nurse Practice
Not surprisingly, significant practice differences also exist between hospital-based and non-hospitalbased occupational health nurses. Hospital-based occupational health nurses reported spending more time than non-hospital-based nurses in Direct Care and Manager/Coordinator roles, and in Infection Control activities. It seems plausible that hospitalbased nurses spend significant time in Direct Care activities such as conducting pre-placement examinations, surveillance screening (e.g., tuberculosis), and bloodborne pathogen exposure evaluations. Additionally, hospital-based nurses conceivably could be more involved in programs such as health surveillance monitoring and infection control management in the Manager/Coordinator roles.
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1 Occupational health nursing practice is a unique specialty requiring knowledge of diverse subject matter and the skills to provide occupational health services to workers in varied settings. Certification is one way to demonstrate occupational health nurses' expertise in the specialty practice and affords consumers reasonable assurance that the certificate holder meets a specified standard of proficiency.
2 Because occupational health nursing practice is ever changing, conducting practice analyses on a regular basis is essential. Conversely, hospital-based occupational health nurses reported spending less time than non-hospital-based nurses in Consultant and Case Manager roles and performing industrial hygiene, disaster preparedness, travel health, and ergonomic activities. The differences in some activities may be explained by the practice setting. In non-hospital settings, the occupational health nurse may be the only, or one of a limited number of, on-site health care professionals. Therefore, the non-hospital-based occupational health nurse may more likely be involved in activities such as disaster preparedness and consulting, whereas in hospitals, other health care professionals may provide these services. Because hospital employees are less likely than employees of multi-national companies to travel internationally on business, hospital-based occupational health nurses may have fewer opportunities than industry-based occupational health nurses to counsel international business travelers.
Although the reason is not apparent, hospital-based occupational health nurses appear to be less involved than non-hospital-based occupational health nurses in ergonomic activities. Although safer patient handling methods (e.g., assistive lifting devices, lift teams) are a key focus for hospital employee health, other hospital personnel (e.g., nurses, physical therapists) may be involved in ergonomic activities rather than the occupational health nurse. It is also possible that hospital-based respondents may not have considered "safer patient handling" activities within the realm of ergonomics. Also unclear is the reason why hospital-based occupational health nurses, in general, spend less time in case management activities than their non-hospital-based colleagues.
It is possible that workers' compensation and non-occupational disability management is relegated to another function within the institution, or to external third party administrators. It is also plausible that industrial hygiene activities are delegated to others within the hospitals. Although significant practice differences apparently exist between hospital-based and non-hospital-based occupational health nurse practice, the time spent in the Educator/Advisor role and safety activities were reported to be the same for the two groups of nurses.
Study Strengths and Limitations
The primary strength of this study was the thoroughness of the overall process, especially participation of advisory committee members with expertise in varied areas of occupational health nursing and representative of all geographic regions of the United States. Another key strength was the survey instrument's content validity. Use of two scales (i.e., significance and frequency) enhanced the analysis of each task statement. The key limitation of the study was the low response rate, which was possibly related to the time (estimated to be I hour) needed to complete the survey. Another limitation was use of a convenience sample, thereby limiting generalizability of the findings. Use of a Web-based instrument could have been a strength (decreasing data input errors) or a limitation because many respondents may have been more comfortable with a paper survey.
